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Hinge assembly for the articulated connection of a vertically opening panel to a 
furniture element 

DESCRIPTION 

Field of the invention 

5 In a general aspect thereof, the present invention relates to a hinge assembly for the 
articulated coimection of a vertically opening panel to a furniture element. 

The present invention relates, in particular, to a hinge assembly as defined by the 
preamble of the attached claim 1 . 

Within the framework of the present description and in the subsequent claims, the term: 
. 0 panel, is used to indicate a suitable element, generally substantially plate-shaped, such 
as for example a shutter or a door, articulated to a furniture element so as to close at 
least in part at least one space of the furniture element, which in tum can be a ciq)board, 
such as for example the so-called wall-cupboards normally installed in kitchens. 

Prior art 

. 5 In the field of hinge assemblies for vertically opening panels of this type, hinges of 
articulated parallelogram type, which are adapted to move the panel along a vertical 
direction with translation and rotation movements combined together so as to 
completely firee the access opening to the inside of the cupboard, are known. 

Such hinges are moxmted inside the cupboard and essentially comprise a supporting 
\ 0 base, laterally fixed to one sidewall of the cupboard, and a pair of liftuig levers 
opemtively connected to the panel by means of at least one fastening elemmt, each one 
of the lifting levers being hinged about two substantially horizontal pivoting axes, 
defined at the supporting base and at the fastening element. 

In this way, the panel is articulated to the furniture element between a closing position 
1 5 in which the panel is generally arranged along a substantially vertical direction and an 
opening position in which the panel is at least partially lifted with respect to the hinge 
and the cupboard. 

In order to ease the lifting of the panel by the user, these hinges are also provided with a 
balancing device, generally of the spring type, acting on at least one of the lifting levers 
10 to at least partially counterbalance the weight of the panel during rotation of the levers 
about the aforementioned pivoting axes. 
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Although substantially achieving their purpose, hinges of this type do, however, possess 
some drawbacks which have yet to be given an adequate solution. 

A first drawback of known articulated quadrilateral type hinges is linked to the need of 
providing sufficient space inside the furniture element to receive each hinge, which in 
5 the closing position of the panel must be completely received inside the cupboard 

The size of such receiving space - clearly unusable for other purposes - is, however, far 
fix>m being negligible. 

The lifting levers, in fact, must be sufficiently long to allow a proper rotation-translation 
movement of the panel, which in almost all cases gives rise to a total height of the 
LO closed hinge which is greater than half the total height of the cupboard itself. It derives 
not only a reduction of useftil space near the sidewalls of the cupboard, but also that the 
shelves for dividing the space inside the cupboard must be cut out so as to receive the 
hinge, with a consequent higher production cost and, above all, with a further significant 
reduction in usefiil space, i.e. with a reduction of the storage capacity of the cupboard. 

.5 An additional drawback of known articulated quadrilat^al type hinges is linked to the 
problems which occur whenevo: relatively large panels (for example having a width 
greater than 60 centimeters) are to be lifted. 

The mounting operations of the hinge to the sidewall of the cupboard, in fact, require 
the use of two hinges per each panel, which hinges, although strong, are not always 
10 capable to ensure a correct alignment of the panels in the opening position if the panels 
are relatively large in size. 

In fact, it has been noted that with this type of hinge larger panels can flex in their 
central part xmder the effect of their own weight when they are in such a position. 

Whenever relatively large panels are to be articulated to the cupboard, moreover, it is 
; 5 necessary to use a particularly sturdy balancing device with a further reduction in useftil 
^>ace ne^ the sidewalls of the cupboard and with an undesired increase of production 
costs. 

Sinnniary nf the invention 

The technical problem underlying the present invention is, therefore, that of providing a 
0 hinge assembly for vertically opening panels having structural and ftmctional features 
capable to at least partially ov^xome the aforementioned drawbacks mentioned with 
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reference to the cited prior art 

According to the invention, this problem is solved by a hinge assembly as defined in the 
attached claim 1. 

Thanks to the combiaation of features defined in such a claim, the hinge assembly of the 
5 invention is capable to achieve the desired opening along the vertical direction of the 
panel in an extremely simple and effective manner while being advantageously 
positionable outside of the fiimiture element and, in particular, above the same. 

According to the present invention, tins advantageous technical effect can be achieved 
thanks to the fact that in the mounting position of the hinge assembly the pivoting 
.0 axis of the lifting lever and the balancing device are both positioned above an upper 
surface pf the fiamiture element 

In. othCT words, this means that in the mounting position of the hinge assembly there is 
no structural element of the furniture element above the lifting lever and above the 
balancing device. 

.5 The external arrangement of the hinge assembly allows in tum to exploit all of the ^ace 
inside the furniture element, so tiiat possible intermediate shelves can be made having 
the same depth as the furniture element itself. 

Advantageously, the hinge assembly of the invention is out of the user's sight when it is 
installed above a sufiBcientiy tall furniture element or above a furniture element which is 
10 positioned sufiBcientiy high, such as for example in the case of so-called kitchen wall- 
cupboards, so as not to alter the aesthetic characteristics of the cupboard. 

The hinge assembly of the invention, moreover, advantageously allows to definitively 
overcome the intrinsic limitations linked to the use of two hinge assemblies for each 
panel as happens for known articulated quadrilateral type hinges. 

25 Thus, for example, the hinge assembly of the invention can allow the useful spax^e 
defined within the furniture element to be divided up as desired forming variously 
distributed spaces both along the vertical and the horizontal directions with a single 
closing panel having a size capable to cover the entire width of the cupboard. 

The size of the panel, therefore, no longer constitutes a limitation neither in terms of 
30 alignment, nor in terms of weight, since it is sufiBcient to mount a suitable number of 
hinge assemblies above the cupboard, exactiy as happens for conventional hinges having 
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a vertical rotation axis for the articulation of a horizontally opening door to a piece of 
&miture. 

In the case of large panels, the hinge assembly of the invention could also be motorized 
in a much simpler way than known hinges of the articulated quadrilateral type, for 
which the motorization is complex and difficult to fit in since the electric actuation 
motor must also be housed inside the piece of furniture. 

Preferred features and embodiments of the hinge assembly according to the present 
invention, which shall be illustrated in greater detail hereinafter, are defined in the 
attached dependent claims 2-36 the content of vAAch is h^ein integrally incorporated. 

According to a second aspect thereof, defined in the attached clainx 37, the present 
invention refers to a furniture element comprising a vertically opening panel articulated 
thereto by means of at least one hinge assembly as defined above. 

Additional features and preferred embodiments of the furniture element according to the 
present invention, which shall be illustrated in greater detail hereinafter, are defined in 
the attached dependent claims 38-40 the content of which is herein integrally 
incorporated. 

Clearly, the advantageous features of the hinge assembly object of the present invention 
give rise to as many advantageous features of the furniture element in. which the hinge 
assembly can be mounted as shall become clear in the following description. 

Brief description of the drawings 

Additional features and advantages of the invention shall become clearer firom the 
following description of preferred embodiments thereof given hereinafter, for 
illustrating and not limiting purposes, with reference to the attached drawings. In such 
drawings: 

- figure 1 shows a perspective view, partially in section, of a first preferred embodiment 
of the binge assembly according to the invention for the articulated connection of a 
vertically opening panel to a furniture element, and in v^ch the panel is arranged in an 
opening position; 

- figure 2 shows a longitudinal section view of the hinge assembly of figure 1 in a 
closing position of the panel; 

- figure 3 shows a longitudinal section view of the hinge assembly of figure 1 in the 
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opening position of the panel; 

- figure 4 shows an enlarged longitudinal section view of some details of the hinge 
assembly of figure 1 in a first adjusting condition thereof; 

- figure 5 shows an enlarged longitudinal section view of some details of the hinge 
5 assembly of figure 1 in a second adjusting condition thereof; 

- figure 6 shows a perspective exploded view of the hinge assembly of figure 1 ; 

- figure 7 shows a longitudinal section view of a second preferred embodiment of the 
hinge assembly according to the invention in the closing position of the panel; 

- figure 8 shows a longitudinal section view of tihe hinge assembly of figure 7 in the 
. 0 opening position of the panel; 

- figure 9 shows a perspective exploded view of the hinge assembly of figure 7; 

- figure 10 shows a side view of a third preferred embodiment of the hinge assembly 
according to the invention in a partially opening position of the panel; 

- figure 1 1 shows a side view of the hinge assembly of figure 10 in the closing position 
.5 of the panel; 

- figure 12 shows a top partial section view of the hinge assembly of figure 10 in the 
closing position of tiie panel; 

- figures 13 and 14 show, two enlarged perspective views of some details of a fiirther 
embodiment of the hinge assembly of figures 1 and 7. 

:0 Detailed description of the preferred erp boHitnents 

With reference to figures 1-6, a first preferred embodiment of a hinge assembly 
according to the invention for the articulated coimection of a vertically opening panel 2 
to a fijmiture element 3 is generally indicated at 1 . 

Specifically, the panel 2 is articulated to the fiimiture element 3 between a closing 
:5 position (illustrated for example in figure 2) in which tiie panel 2 is preferably arranged 
along a substantially vertical direction and an opening position (illustrated for example 
in figure 3) in which the panel 2 is at least partially lifted with respect to the hinge 
assembly 1 and to the furniture element 3. 
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For purely illustrating purposes, the furniture element 3 can for example be a so-called 
wall-cupboard that can be installed in a kitchen or a small cupboard adapted to be 
arranged in a camper, whereas the panel 2 can be a door for closing the aforementioned 
vs^-cupboard or small cupboard. 

5 The hinge assembly 1 is mounted on an upper surface 4a of the furniture element 3 
defined by the outer face of an upper wall 4 of the furniture element 3 to which the 
hinge assembly is fixed in a way known per se^ for example by means of a plurality of 
fastening screws 5. 

The hinge assembly 1 comprises a fixed part, essentially constituted by a supporting 
1 0 base 6, and a mobile part including a lifting lever 7, a balancing device 1 0 and, possibly, 
an angular adjustment device 27, which shall be described in greater detail hereinafter. 

Preferably, the supporting base 6 is essentially constituted by a bottom wall of a 
supporting element 12 having a substantially C-shaped cross-section and being 
advantageously made of a siaitable structural material, for example a metal, which can 
15 be shaped into the desired shape by means of conventional plastic deformation and 
shearing operations (see fig. 6). 

In the preferred embodiment illustrated, the supporting base 6 is provided with a 
plurality of tangs 9, preferably formed by shearing fi:om opposite side walls 12a, 12b of 
the supporting element 12, in which tangs through-holes 11 are formed which are 
20 engaged by the screws 5 for fastening the hinge assembly 1 to the upper wall 4 of the 
furniture element 3. 

Preferably, the side walls 12a, 12b of the supporting element 12 are provided - at a first 
end portion proximal to the lifting lever 7 - witihi respective through-holes 13, 14 for 
receiving a pin 15, transversely extending in the supporting element 12 and defining a 
2 5 pivoting axis PI -PI , preferably substantially horizontal, for the lever 7. 

In this way, the lifting lever 7 is hinged to the supporting base 6 aboxit the piloting axis 
Pl-Pl beUveen the aforementioned closing and opening positions of the panel 2. 

In the preferred embodiment illustrated, moreover, the side walls 12a, 12b of the 
supporting element 12 are provided - at a second end portion distal firom the lifting lever 
50 7 - with respective pins 16, 17, extending in a cantilevered fashion firom the walls 12a, 
i2b"t0wards the inside of the supporting element 12 and defining a pivoting axis P2-P2, 
preferably substantially horizontal, for the balancing device 10. 



wo 2005/040956 



-7- 



PCT/EP2004/011434 



Preferably, the pivoting axis P2-P2 is also substantially parallel to the pivoting axis Pl- 
Pl with which it defines a dead centre plane tc, i.e. that plane which defines the 
condition of maximum compression of the balancing device 10, as shall become clearer 
in the following description. 

5 In the preferred embodiment illustrated, the lifting lever 7 is operatively connected to 
the panel 2 by means of a fastening element 8 associated to the panel itself. 

According to a feature of the invmtion, both the balancing device 10 and the pivoting 
axis Pl-Pl of the lifting lever 7 are positioned above the upper surface 4a of tiie 
fiimiture element 3 in the mounting position of the hinge assembly 1, as illustrated for 
. 0 example in figure 2. 

Preferably, moreover, the balanciug device 10 and the lifting lever 7 are both mounted 
above the supporting base 6. 

In the preferred embodiment illustrated, the fastening element 8 is essentially 
constituted by a substantially plate-shaped elCTient 

.5 In this way, it is advantageously possible to have an adequate contact surface between 
the fastening element 8, which performs the function of operatively connecting the 
lifting lever 7 to tibie panel 2, and the lever itself so as to have a stable and secure 
coupling to the panel. 

Clearly, the plate configuration of tiie festening element 8 is just a possible and 
0 preferred embodiment, so that those skilled in the art may select other equally 
advantageous shapes in order to comply with specific application requirements. 

Preferably, the fastening element 8 is also laterally associated to the panel 2 at an upper 
end 2a thereof so as to reduce to a minimum tiie extension of the operative part of the 
hinge assembly 1 associated to the panel 2 whilst still having an effective action on the 
5 panel itself. 

In the preferred embodiment illustrated, the substantially plate-shaped fastening element 
8 is fixed to the panel 2 by means of a plxarality of fastening screws conventional per se^ 
not shown, received in respective through-holes 18 formed in the fastening element 8. 

Preferably, the substantially plate-shaped fastening element 8 is also received in a 
0 respective housing seat 1 9 laterally formed at the upp» end 2a of the panel 2, 

As illustrated in figure 2, it is thus advant^eously possible to obtain a flu^ closing of 
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fhe panel 2 taking into account the thickness of the substantially plate-shaped element 8. 

In the preferred embodiment illustrated in figures 1-6, the lifting lever 7 has a C-shaped 
cross-section and is also advantageously made of a suitable structural material, for 
example a metal, which can be shaped into the desired shape by means of conventional 
plastic deformation and shearing operations. 

In the preferred embodiment illustrated, the lifting lever 7 therefore comprises a central 
wall 20 from yvidch opposite side walls 21, 22 - forming an angle of about 90"=* with the 
central wall 20 - are integrally extending. 

Preferably, the width of the central wall 20 of the lifting lever 7 is slightly greater than 
the overall width of the supporting base 6 defined in the supporting element 12 so that 
the lever 7 is capable to house the supporting element 12 when the hinge assembly 1 is 
in the closing position illustrated in figure 2. 

Advantageously and as shall become clearer hereinafter, such a preferred configuration 
of the lifting lever 7 thus allows to define within the lever itself a housing space 23 in 
which other elements of the hinge assembly 1 can also be housed, such as for example 
the balancing device 10, at least in the closing state illustrated in figure 2. 

In such a position, the lifting lever 7 and the supporting element 12 therefore define a 
sort of boxed containment structure. 

The liftir^ lever 7 is advantageously provided, at the pivoting axis Pl-Pl defined by the 
pin 15, with a pair of through-holes 24, 25 formed in the side walls 21, 22 of the lever 
coaxially with the through-holes 13, 14 formed in the opposite side walls 12a, 12b of the 
supportmg element 12. 

In this way, the pin 15 is capable to engage both the through-holes 13, 14 of the 
supportmg element 12, and the through-holes 24, 25 of the liftrag lever 7 thus 
determining the pivoting thereof about the axis Pl-Pl. 

l»referabiy, the central wall 20 of the lifting lever 7 is also provided - at a portion 7a 
thereof prnvi'trial to the pivoting axis Pl-Pl - with a suitably shaped opening 26, 
adapted to at least partially receive the angular adjustment device 27 — which shall be 
illnstrflted Vif^rp^inafier - adapted to ad^nst the angular positioning of the point of 
^jpHcation of the thrust exerted by the balancing device 10 on the Ufling lever 7 with 
respect to the pivoting axis Pl-Pl of the lev^ itself or, ia oth^ words, the direction of 
thrust S of the balancing device 10 with respect to the dead centre plane tc passing 
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through the pivoting axes Pl-Pl and P2-P2. 

Preferably, the opening 26 is formed in the central wall 20 of the lifting lever 7 by 
means of conventional shearing operations and longitudinally extends in the portiort 7a 
of the lifting lever 7 for a portion of predetermined length near the pivoting axis Pl-P 1 . 

5 Preferably, the opening 26 comprises two longitudinally adjacent portions havdng 
different widths and, to be precise, a portion 26a having a larger width, fomied close to 
the pivoting axis Pl-Pl and a portion 26b having a smaller width longitudinally 
extending from the portion 26a at a side opposite to said axis (see fig. 6). 

Advantageously, in this way two transversal edges 28, 29, preferably substantially 
LO rectilinear and located at opposite sides of the portion 26b, are defined in the portion 26a 
having a larger width of the opening 26, wtddh transversal edges 28, 29 are adapted to 
constitute — as will become clearer later on as many abutment means for limiting the 
angular displacement of the angular adjustment device 27 with respect to the lifting 
lever 7. 

.5 Preferably, the opening 26 is also provided - at a transversal edge 30 of the portion 26a 
opposite to the edges 28, 29 - with a tang 31 integrally extending &om the central wall 
20 of the lifting lever 7. 

Advantageously, the tang 31 forms an angle of about 90° with the central wall 20 and 
extends in the space 23 defined within the lifting lever 7 so as to constitute - as will 
10 become clearer later on - an additional abutment means for limiting the angixlar 
displacement of the angular adjustment device 27 with resi)ect to the lifting lever 7. 

Preferably, the lifting lever 7 is associated to the fastening element 8 associated to the 
panel 2 by means of a connecting arm 32 which - in the preferred embodiment 
illustrated in figures 1-6 - is preferably integrally formed with the fastening element 
15 itself. 

Jjx this preferred embodiment, the connecting arm 32 is of the plate-shaped type and is 
substantially L-shaped, whereas the fastening element 8 is in particular preferably 
constituted by a portion of the connecting arm 32 distal with respect to the lifting lever 
7. 

10 In the preferred embodiment illustrated, moreover, the connecting arm 32 is removably 
associated to the lifting lever 7 by means of the engagement between suitable hookLng 
means 33 formed at an end portion 7b of the lever distal with respect to the pivoting axis 
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PI -PI and a portion of the connecting ann 32 proximal to the lever itself. 

Preferably, the hooking means 33 comprises a pair of substantially bridge-shaped 
retaining elements 34, 35, formed in the end portion 7b of the lifting lever 7 at an end of 
corresponding openings 36, 37 also formed in the aforementioned end portion 7b, 

5 The openings 36, 37 are in turn intended to receive, preferably with substantial shape 
coupling, respective hooking projections 38, 39 extending from an end of the connecting 
arm 32 proxunal to the lifting lever 7. 

Preferably, the hooking means 33 further comprises an elongated opening 40, 
transversely extending in the lifting lever 7 proximate to the retaining elements 34, 35, 
.0 and mtended to receive the free ends of the hooking projections 38, 39 in the mounting 
condition of the connecting arm 32 to the lifting lever 7 (see figs, 1-3), 

In the preferred embodiment illustrated, the elongated opening 40 also constitutes a 
separation element between the end portion 7b of the lifting lever 7 from the remaining 
part of the lever and, in particular, from the central wall 20 thereof with respect to which 
. 5 it preferably forms an obtuse angle of predetermined value. 

Thanks to the configuration described above, the connecting arm 32 can be stably 
associated to the lifting lever 7 and ensure a reliable operation of the hinge assembly 1 
during the movement of the panel 2. 

Preferably, tiie end portion 7b of the lifting lever 7 distal with respect to the pivoting 
>0 axis Pl-Pl and tiie portion of the connecting arm 32 proximal to the lever itself have 
substantially the same inclination with respect to the central wall 20 of the lifting lever 7 
and have substantially the same width. 

In this way, it is advantageously possible to achieve an optimal transmission of the 
lifting force - which is spread out over a relatively wide surface - exerted by the lever 7 
> 5 to the connecting arm 32 and, by means of the latter, to the fastening element 8 during 
the movement of the panel 2. 

By suitably selecting the aforementioned inclination of the adjacent and cooperating end 
portions of the lifting lever 7 and of the connecting arm 32 it is also advantageously 
possible to achieve a correct closure of the panel 2, so as to ensure the desired verticality 
30 of the panel and/or perpendicularity with the upper wall 4 of the fimiiture element 3 (see 
fig. 2)- 
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In the preferred embodiment illustrated, the hookmg means 33 adapted to removably 
associate the connecting arm 32 to tiie lifting lever 7 further comprises a plurality of 
screws or bolts, conventional per se and not shown, received in a corresponding 
plurality of through-holes 41, 42 for housing the same, respectively formed in the 
adjacent cooperating end portions of the Ufting lever 7 and of the connecting arm 32. 

Clearly, just one possible embodiment of the lifting lever 7, of the connecting aim 32 
and of the hooking means 33 is illustrated in figures 1-6, the man skilled in the art being 
capable to select other possible embodiments in order to satisfy specific applicatian 
requirements. 

Thus, in alternative embodiments, the connecting arm 32 can for example be integrally 
formed with the lifting lever 7 and/or be in tum an element structurally independent 
firom the &stening element 8, so as to be removably associable to such an element in a 
way knownper se . 

As stated above, in the hinge assembly 1 of the invention the weight of the panel 2 is 
counterbalanced during rotation of the lifting lever 7 by a balancing device 10 acting on 
the lever 7 to ensure a lifting of the panel 2 with a miniTnum effort by the user. 

In the preferred embodiment illustrated in figures 1-6, the balancing device 10 
comprises a spring group 43 made in such a way as to exert a thrusting action on ttie 
lifting lever 7 capable to at least partially counterbalance the weight of the panel 2 
during rotation of the lever about the pivoting axis PI -PI. 

Preferably, the spring group 43 comprises at least one spring 44, preferably of the coil 
type, received in a longitudinal hole 52 formed in the hollow supporting body 45. Such a 
hollow body 45 is preferably tubular m shape and, even more preferably, substantially 
cylindrical. 

The spring 44 comprises a first thmsting end 44a, acting on a pushing element 59 — 
preferably frusto-conical in shape - slidably mounted in a hollow body 45 and adapted 
to cooperate with the angular adjustment de\ice 27 operatively arranged between thie 
balancing device 10 and the lifting lever 7, as will become clearer in the following. 

The spring 44 also comprises a second reaction end 44b, reacting on a closing cap 51 of 
an end portion 45b of the hollow body 45 which is distal with respect to the fifling lever 
7. 

In this way, the pushing element 59 is urged by the coil spring 44 towards the lifting 
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lever 7 to which the pushing element 59 transmits the thrusting action of iiie balancing 
device 10 according to the operations that will be described in greater detail hereinafter. 

Preferably, the spring group 43 comprises at least one spring-guiding stem 60 extending 
from the pushing element 59 and inserted in the thrusting end 44a of the spring 44 to 
ease its correct expansion/compression movement along the direction of thrust S exerted 
by the balancing device 10. 

Preferably, the hollow body 45, the cap 51 and the pushing element 59 are made of a 
suitable plastics material so as to advantageously reduce both weight and production 
cost thereof. 

In order to ensure that the balancing device 10 exerts a correct thrusting action during 
the entire rotation arc of the lifting lever 7 about the pivoting axis Pl-Pl during the 
movement of the panel 2, the hollow body 45 is preferably hinged to the supportuig base 
6 at its end portion 45b distal with respect to the lifting lever 7. 

In the preferred embodiment illustrated in figures 1-6, the hollow body 45 is hinged to 
the pins 16, 17 - laterally extending in a cantilevered fashion from the walls 12a, 12b of 
the supportmg element 12 on either side of the supporting base 6 - so as to be rotatable 
about the pivoting axis P2-P2 defined by the aforementioned pins. 

To this end, the hollow body 45 is preferably provided with a pair of projections 46, 47 
radially extending from the end portion 45b and provided with respective seats 48, 49 
for rotatably receiving the pms 16, 17 during the movement of the panel 2 articulated to 
the furniture element 3 by means of the lunge assembly 1 (see fig. 6). 

Preferably, the balancing device 10 comprises an adjustment device 50 for adjusting the 
thrusting force exerted by the same on the lifting lever 7. 

IxL the- preferred embodiment illustrated m figures 1-6, the adjustment device 50 
comprises the cap 51 for closing the end portion 45b of the hollow body 45, said cap in 
1ms case being able to be adjustably positioned along the longitudinal direction to move 
the abutment zone of the reaction end 44b of the spring 44. 

PrefCTably, the cap 51 is externally threaded and in screwing engagement in a 
CQnesponding threaded end of the longitudinal hole 52 formed in the hollow body 45 
and hoiLSiug the spring 44. 



In this way, it is advantageously possible to adjust the thrusting force exerted by Ihe 
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balancing device 10 on the lifting lever 7 by simply screwing or unscrewing the c^ 5 1 
into/firom the hole 52, i.e. by adjusting the degree of compression of the spring 44, 

To this end, the cap 51 is preferably provided with a groove 56 or another type of notcti, 
adapted to be engaged by the tip of a suitable tool, for example a screwdriver, for 
screwing or unscrewing the cap 51. 

Preferably, the hinge assembly 1 further comprises an abutment element 53 adapted to 
limit the extraction of the closing cap 51 from the end 45b of the hollow body 45 \^duch 
houses the spring 44. 

In this way, it is advantageously possible to prevent that accidental maneuvers, an 
incorrect operation or a failure of the adjustment device 50 may cause that the mobile 
element of such a device, i.e, the cap 51, is thrown out of the hinge assembly 1 with 
possible serious harm to the user. 

In the preferred embodiment illustrated in figures 1-6, the abutment element 53 is 
substantially constituted by a pair of tangs 54a, 54b integrally extending from the 
siq>porting base 6 and, as such, forming part of the supporting element 12. 

Preferably, the aforementioned tangs 54a, 54b are spaced apart in the transversal 
direction, so as to define a slit 55 adapted to allow the introduction of a suitable tool, for 
example a screwdriver, to screw or unscrew the cap 5 1 . 

According to a preferred feature of the invention and as stated above, the balancing 
device 10 is at least temporarily housed in the housing ^ace 23 defined within the 
lifting lever 7 during rotation of the latter about the pivoting axis Pl-Pl. 

In the preferred embodiment illustrated in figures 1-6, the balancing device 10 is, in 
particular, substantially completely housed m the housing space 23 in the closing 
position of the panel 2 (see fig. 2) and gradually comes out of such a space as the lifting 
lever 7 rotates about the axis Pl-Pl, i.e. as the panel 2 moves i5)wards. 

It ensues that in a position of complete opening illustrated m figure 3, just an end 
portion 10a of the balancing device 10 proximal to the pivoting axis Pl-Pl is still 
housed in the space 23. 

According to a fijrther preferred feature of the invention and as stated above, the hinge 
assembly 1 fiuHier comprises an angular adjustment device 27 for adjusting the angular 
positioning of the direction of thrust S exerted by the balancmg device 10 on the lifting 
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lever 7 with respect to the horizontal plane n passing through the pivoting axis Pl-Pl. 

Preferably, the angular adjustment device 27 is operatively arranged between the lifting 
lever 7 and the balancing device 10 and, as such, receives from the latter the thrust 
exerted by the same and directed towards the lifting lever 7. 

5 In the illustrated embodiment, the angular adjustment device 57 comprises a 
substantially fork-shaped supporting body 58, provided with a central wall 63 and with 
two wings 65, 66 extending in a cantilevered fashion from and substantially 
perpendicular to the central wall 63. 

Preferably, the supporting body 58 is hinged to the supporting base 6 about a pivoting 
.0 axis Pl-Pl of the lifting lever 7 so as to be angularly displaceable with respect to the 
latter. 

In the embodiment illustrated in figures 1-6, this is obtained thanks to the eng^ement 
of the pm 15 in respective through holes 104, 105 for housing the same foraied in the 
wings 65, 66 of the supporting body 58 (see fig. 6). 

. 5 Preferably and in order to regulate in an adjustable maimer the angular positioniag of the 
supporting body 58 with respect to the lifting lever 7, the angular adjustment device 27 
comprises suitable adjustment means, for example constituted by a screw 61 in screwing 
engagement in a respective hole 62 formed, preferably at a central position, in the 
central wall 63 of the supporting body 58. 

1 0 Preferably, the hinge assembly 1 of the invention further comprises abxitment means for 
limitiTig the angular displacement of the supporting body 58 of the angular adjustment 
device 27 with respect to the lifting lever 7. 

Tn the preferred embodiment illustrated ia figures 1-6, this abutment means is 
c-ringfitntftH^ ou ouc sidc, by the substantially rectilinear transversal edges 28, 29 of the 
>5 caning 26 positioned on opposite sides of the portion 26b thereof and, on the other 
side, by the tang 3 1 integrally extending from the central wall 20 of tiie lifting lever 7. 

Accordin&lo ^preferr^ embodiment of the invention, the angular adjustment device 27 
is provided with a pLa 64 - transversely mounted in the supporting body 58 between its 
wings-65,_66 - on which pin the balancing device 10 is acting in this case by means of 
}0 the pushing element 59. 



Preferably, the pin 64 is slidably mounted along the longitudinal direction in an end 
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portion 45a of the hollow body 45 of the spring group 43 proximal to the liftmg lever 7 
during the rotation of the latter about its pivoting axis Pl-Pl. 

In this preferred embodiment, the hollow body 45 of the balancing device 10 is 
advantageously provided with means for guiding the longitudinal sliding of the pin 64, 
which guiding means is in this case essentially constituted by a pair of grooves 67, 68 
formed in the end portion 45a of the hollow body 45 from a free end thereof and 
longitudinally extending for a portion of predetermined length. 

Advantageously, the grooves 67, 68 constitute respective tracks for the guided sliding of 
the pin 64 during the opening and closing movement of the hinge assembly 1 which 
movement involves, as will become clearer hereinafter, a relative movement between 
the balancing device 10 and the lifting lever 7. 

In this preferred embodiment, finally, the pushing element 59 which constitutes the 
element of the balancing device 10 cooperating with the angular adjustment device 27, 
is advantageously provided with a transversal groove 69 in which the pin 64 is rotatably 
received, preferably with shape coupling. 

In this way, the spring group 43 of tiie balancing device 10 is advantageously fi:ee to 
rotate relative to the pin 64 v^ch is, on the other hand, rotatably connected to the liftmg 
lever 7 during the movement of the panel 2. 

Thanks to the preferred features described above, the angular adjustment device 27 is 
therefore also housed in the housing space 23 defined within the lifting lever 7, with an 
advantageous reduction of the overall size of the hinge assembly 1 in its closed state 
(see figure 2). 

Advantageously and as stated above, the angular adjustment device 27 allows to adjust 
the angular positioning of the point of application of the thrust exerted by the balancing 
device 10 on the lifting lever 7 with respect to the pivotmg axis Pl-Pl of the lever itself 
or, in other words, to adjust the direction of thrust S of the balancing device 10 with 
respect to the dead centre plane n passing through the pivoting axes Pl-Pl and P2-P2. 

According to a preferred feature of the invention, the aforementioned adjustment is 
carried out by the angular adjustment device 27 m the closing position of the hinge 
assembly 1 illustrated in figure 2, which position will be indicated hereinafter with the 
term: adjustment position of the hinge assembly. 

Preferably, the direction of thrust S of the balancing device 10 - defined by the line 
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joining the pivoting axis P2-P2 of the halancing device 10 and the axis of the pin 64 of 
the angular adjustment device 27 — can be adjusted in the aforementioned adjustment 
position of the hinge assembly so as to preferably form an angle a of from abotit 0° to 
about 30° with respect to the aforementioned dead centre plane n. 

This adjustment can be advantageously obtained by acting on the screw 61, which 
causes a rotation about the pm 15 of the supporting body 58 of the angular adjustment 
device 27 between two opposite uppermost and lowermost adjustment conditions 
illustrated in figures 4 and 5. 

Advant^eously, the angular adjustment device 27 thus allows to adjust the direction of 
thrust S of the balancing device 10 by moving this direction closer to or away from the 
dead centre plane n at which the maximum compression of the spring group 43 is 
achieved, which dead centre plane % comprises the pivoting pins 16, 17 of the spring 
group 43 and the pin 15 about which the lifting lever 7 rotates. 

In this way, the angular adjxistment device 27 advantageously allows to adjust the 
coxmteraction carried out by the spring group 43 that counterbalances the weight of the 
panel 2 in the closing position by adjusting the "retention" force of the panel itself. 

In a particularly preferred embodiment of the invention and as illustrated in figures 1-6, 
it is preferable to make the hinge assembly 1 in such a way that also in the lowermost 
adjustment condition (see figure 5) the direction of thrust S of the balancing device 10 is 
never below the dead centre plane n. 

In this way, it is possible to achieve two important advantages. 

A first advantage is constituted by the fiict that in this way it is possible not only to have 
a very regular operation of the hinge assembly 1, without jerks or variations in the 
thrusting action during the movement of the panel 2, but also to achieve a "self- 
supporting" effect of the panel 2 at any intermediate opening position, an effect which is 
highly desirable by fiimiture-makers. 

A second advantage, on the other hand, is linked to the safety increase of the hinge 
assembly 1 . Unlike known articulated quadrilateral type hinges, in fact, the spring group 
43 of the balancing device 10 does not have in this preferred embodiment any dead 
centre, for which reason it always thrusts in a single direction with an advantageous 
stability increase of the hinge assembly 1. The latter, therefore, can be sent open to the 
fimiiture-maker who may install the same on the piece of fimiiture without any dang^ 
and can only be closed after having associated the fastening element 8 to the panel 2 
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without any danger of a sudden opening or closing (shearing effect) of the spring group 
43/lifling lever 7 assembly. 

From what has been outlined hereinabove the adjusting and operating modes of this 
preferred embodiment of the hinge assembly 1 according to the invention are also 
5 immediately clear. 

In an adjusting mode, carried out when the hinge assembly is closed as illustrated in 
figures 4 aiid 5, the xiser or the furniture-maker are able both to adjust the '^retention" 
force of the panel 2 exerted by the hinge assembly 1 during the opening and closing 
movements thereof by means of the angular adjustment device 27 (by acting on the 
LO screw 61), and to adjust the force with which the hinge assembly 1 counterbalances tiie 
weight of the panel 2 by adjusting the degree of compression of the spring 44 by means 
of the adjustment device 50 (by acting on the cap 51). 

Once the optimal adjvistment of the hinge assembly 1 has been obtained according to the 
type and weight of the panel 2 to be articulated to the furniture element 3, the user 
L 5 should simply slightly lift the panel 2 to automatically trigger the operation of the hinge 
assembly 1. 

The balancing device 10, in feet, immediately carries out its thrusting action on the 
lifting lever 7 acting on the angular adjustment device 27 as soon as the user lifts the 
panel 2 and continues its tibrusting action during the entire openii^ or closing movement 
> 0 of the panel 2 which in this case is essentially a rotation movement 

It should be noted in this respect that the angular adjustment device 27 is rotatably 
connected to the lifting lever 7 towards which the device is urged by the spring group 43 
during the movement of the panel 2, whereas the balancing device 10 rotates about its 
pivoting axis P2-P2. 

1 5 During the Ufling of the panel 2, moreover, the lifting lever 7 rotates about the pivoting 
axis PI -PI and receives firom the balancing device 10 a thrusting action which can be 
adjusted by the user in order to counterbalance the weight of the panel itself. 

By suitably adjusting the balancing device 10, in fact, the thrusting action exerted by the 
same can be capable of substantially completely counterbalancing the weight of the 
30 panel 2 so that the user only has to apply a fight lifting action to move the panel 2 
upwards. 

During such a movement, the panel 2 passes from a closing position of the furniture 
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element 3 in which both the pivoting axis Pl-Pl of the lifting lever 7 and the balancing 
device 10 are positioned above the upper surface 4a of the furniture element 3 (see 
figure 2), to an opening i)osition in which the panel 2 is at least partially lifted with 
respect to the hinge assembly 1 and to the furniture element 3 (see figure 3). 

5 Advantageously, the relative movements between the balancing device 10 and the lifting 
lever 7 during rotation of both these elements are balanced at any angular position taken 
up by the panel 2 thanks to the engagement of the pin 64 in the transversal groove 69 
fomied in the pushing element 59 and thanks to the guided sliding thereof in the grooves 
67, 68 formed at the end 45a of the hollow body 45. 

L 0 The articulation of the panel 2 to the furniture element 3 is therefore capable to ensure a 
very regular movement of the panel 2 as is currently required by the naarkeL 

Clearly and with the aim of reducing the cost of the hinge assembly 1 described above, 
it is possible to foresee the total elimination of the angular adjustment device 27, which, 
as stated above, constitutes an optional element of the hinge assembly itself. 

L5 In this simplified preferred embodiment of the hii^e assCTOibly 1, the pin 64 is directly 
fixed between the side walls 21, 22 of tiie lifting lever 7 once the optimal value of the 
angle a has been identified for the specific hinge assembly 1/panel 2 configuration taken 
into consideration. 

Although this alternative embodiment does not allow to adjust the direction of thrust S 
20 of the balancing device 10 with respect to the dead centre plane n, the same is in any 
case advantageous in all those cases in which one wishes to renounce to such a 
adjustment possibility in favor of a structural simplification of the hinge assembly 1 and 
of a cost reduction. 

With reference to figures 7-12 fiirther preferred embodiments of the hinge assembly 1 
IB according to the invention shall now be described. 

in the following description and in such figures, tiie elements of the hinge assembly 1 
which are structurally or fimctionally eqxiivalent to those previously illustrated with 
reference to figures 1-6 wiU be indicated with tiie same reference numerals and will not 
be described any further. 

3 0 TritVift fimhnHimftnt iUustrated in figures 7-9, the hinge assembly 1 achieves substantially 
the-same-teehnical-d^ts and the- same advantages as the previous embodiment with a 
mechanical construction and a cooperation of elements which differ at least in part. 
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In this case, the supporting base 6 is essentiaUy constituted by a plate adapted to be 
fixed on the upper sutfece 4a of the furniture element 3 by means of a plurality of 
s<a»ws conventional/7er se and not shown. 

The pin 15 defining the pivoting axis Pl-Pl of the lifting lever 7 is in this case 
5 transversely supported by the supporting base 6 by means of two ribs 70, 71 
perpendicularly extending from the base 6 and provided with respective through-holes 
72, 73 for housing the pm 15. 

A basement 74 for supporting a cam element 75, the fimction of vMch shall be 
iUustrated m greater detail later on, is also fixed or integrally formed on the supporting 
.0 base 6 between the ribs 70, 71. To this end. the basement 74 is centrally provided with a 
groove 76 adapted to receive the lower part of Ihe cam element 75, preferably with 
substantial shape coupling (see fig. 9). 

In this embodiment, the fastening element 8 associated to the panel 2 and the connecting 
arm 32 are formed integral wilh each other and are fijrther mtegrally connected to the 
5 Uftmg lever 7, for example by means of conventional weldmg operations. 

Preferably, the lifting lever 7 has also m this case a substantially C-sh^ed cross-section 
and is advantageously made of a suitable structural material, for example a metal, which 
can be shaped mto the desired sh^e by means of conventional plastic deformation and 
shearii^ operations. 

>0 hi this case, the width of the central wall 20 of the lifting lever 7 is preferably sUghtly 
greater than the overall transversal size defined by the ribs 70, 71 between which the 
cam element 75 is transversely supported, so that the lever 7 is capable to receive such 
components of the hmge assembly 1 m its mtemal space 23 when the hinge assembly is 
in the closing condition illustrated in figure 7. 

>5 hi this case, therefore, the through-holes 24, 25 formed in the side walls 21, 22 of the 
lifting lever 7 are coaxial with the through-holes 72, 73 formed m the ribs 70, 71 
extendmg m a cantilevered fashion from the supporting base 6. 

hi this way, the pm 15 is enable to engage both m the through-holes 72, 73 of the ribs 
70, 71, and m the through-holes 24, 25 of the lifting lever 7 thus determimng the 
JO pivoting thereof about the axis Pl-Pl. 

hi this preferred anbodunent, the side walls 21, 22 of the lifting lever 7 are provided 
with respective pairs of grooved projections, of which only tiiose mdicated with 57a, 
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57b of the side wall 22 csan be seen in figures 7-9, constituting as many hooking and 
guided sliding means for a cover 77 ad^rted to at least partially close the lifting lever 7. 

More specifically, the cover 77 defines a boxed structure which advantageously allows 
to guide the movements of the balancing device 10 along the direction of thrust S. 

5 Also in this case the balancing device 10 preferably comprises a spring groiq) 43. 

Preferably, the latter comprises in turn a hollow body 78, in this case substantially 
parallelepipedic in shape, in which two substantially cyUndrical housings 79, 80 are 
formed for receiving respective springs 81, 82 also m this case preferably of the coil 
type. 

.0 In this embodiment, tiie hollow body 78 is therefore sUdably mounted in the housing 
space 23 defined within the lifting lever 7 and partially closed, as stated above, by the 
cover 77. 

In the preferred embodiment illustrated in figures 7-9, the hollow body 78 of tiie spring 
group 43 is provided with a roller 83 rotatably mounted on a respective supporting pin 
.5 84 transversely mounted between two parallel projections 85, 86 preferably integrally 
extending from an end 78a of the hollow body 78 proximal to tiie pivoting axis Pl-Pl of 
the lifting lever 7. 

The end 78a of the hollow body 78 is in this way preferably substantially fork-shaped. 

In the preferred embodiment illustrated in figures 7-9, tiie hoUow body 78 of tiie spring 
>.0 group 43 is also provided with an end 78b distal with respect to the pivoting axis Pl-Pl 
of the lifting lever 7 which is removably closed by a suitably shaped cap 87. 

More specifically, the cap 87 is preferably provided witii two spring-guiding stems 88, 
89 each mtended to extend in tiie housings 79, 80 formed m tiie hollow body 78 and 
intended to receive the springs 81, 82. 

»,5 Each of the springs 81, 82 comprises a first thrusting end 81a, 82a, acting on tiie end of 
its housing 79, 80 proximal to tiie pivoting axis Pl-Pl of tiie lifting lever 7 and a second 
reaction end 81b, 82b, reacting on the removable closing cap 87 of the end portion 78b 
of the hollow body 78 distal with respect to such an axis. 

in tiiis way, tiie roller 83 is urged by tiie spring 81, 82 towards tiie cam element 75 
} 0 vMch. is preferably sh^)ed so tiiat the flirust exerted by tiie balancing device 10 on tiie 
lifting lever 7 is capable to at least partially counterbalance tiie weight of the panel 2 
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during rotation of the lever 7 about tlie pivoting axis PI -PI, 

Thanks to the aforementioned configuration of the 87, moreover, the spring-guiding 
stems 88, 89 engage in the reaction ends 81b, 82b of the springs 81, 82 so as to 
advantageously ensure a correct expansion/compression movement of the springs along 
5 the direction of thrust S exerted by the balancing device 1 0, 

Preferably, the hollow body 78, the cap 87 and the roller 83 are made of a suitable 
plastics material so as to advantageously reduce both their weight and production cost. 

In the preferred embodiment illustrated in figures 7-9, the adjustment device 50 adapted 
to adjust the thrusting force exerted by the balaacing device 10 on the lifting lever 7 
L 0 comprises the removable closing cap 87 of the end portion 78b of the hollow body 78. 

In this case, the cap 87 can be adjustably positioned along the longitudinal direction to 
move the abutment zone of the reaction ends 81b, 82b of tiie springs 81, 82 thanks to the 
action of an adjustment screw 90 rotatably mounted in the lifting lever 7 and 
cooperating in abutment relationship with the closing cap 87 of the hollow body 78. 

L5 In this way, it is advantageously possible to adjust the thrusting force exerted by the 
' balancing device 10 on the lifting lever 7 by simply screwing or unscrewing the 
adjustment screw 90, i.e. by adjusting the degree of compression of the springs 81, 82. 

To this end, the adjustment screw 90 is rotatably mounted in a respective tiireaded 
through-hole 91 formed in a tang 92 iategrally extending from the central part 20 of the 
1 0 lifting lever 7 near its end portion 7b distal with respect to the pivoting axis PI-PL 

Preferably, the tang 92 forms an angle of about 90° with the central wall 20 of the liftiag 
lever 7 and extends in the space 23 defined within said lever so that the threaded hole 91 
substantially coaxially extends with the direction of thrust S of the balancing device 10 
(see figures 7 and 8). 

25 Preferably, the adjustment screw 90 is provided with a head 93 for example diaped like 
a hex^onal nut or, alternatively, provided with a groove or another type of notch, for 
the engagement with a suitable tool, for example an Allen wrench or a screwdriver, for 
screwing in or unscrewing the adjustment sa:ew 90. 

In this preferred embodiment, moreover, the abutment element 53 adapted to limit the 
30 extraction of the closing cap 87 from the end 78b of the hollow body 78 housing the 
springs 81, 82 is advantageously constituted by the same adjustment screw 90 
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cooperating in abutment relationship with the aforementioned closing cap 87. 

The adjustmCTt screw 90 therefore carries out the dual advantageous function of an 
active element of the adjustment device 50 adapted to adjust the thrusting force exerted 
by the balancing device 10 on the lifting lever 7 and of an abutment element 53 adapted 
5 to limit the extraction of the closing cap 87 from the end 78b of the hollow body 78. 

In the preferred embodiment illustrated in figures 7-9, the cam element 75 mounted hi 
the groove 76 formed in the supportmg basement 74 extending close to the pivoting axis 
Pl-Pl of the liEting lever 7, is provided at the top with a suitably shaped cam surface 94 
adapted to constitute a rolling track for the roller 83. 

. 0 By suitably shaping the cam surface 94 is advantageously possible to achieve an optimal 
adjustment of the balancing of the panel 2 at any intermediate position taken \jp by the 
panel itself during the entire rotation arc of the lifting lever 7. 

In other words, it is possible in this way not only to have a very regular operation of the 
hinge assembly 1, without jerks or variations hi the thrusting action during the 
.5 movement of the panel 2, bvct also to achieve the aforementioned desired "self- 
supporting" effect of the panel 2 at any intermediate opening position. 

From what has been outtined hereinabove the adjusting and operating modes of this 
second preferred embodunent of the hinge assembly 1 according to the invention are 
also immediately clear. 

>0 In adjusting mode, carried out with the hinge assembly open as illustrated in figure 8, 
the xiser or the furniture-maker are able to adjust both the force with which the hinge 
assembly 1 coimterbalances tihie weight of the panel 2 by adjusting the compression 
degree of the springs 81, 82 by means of the adjustment device 50 (by acting on the 
adjustment screw 90). 

15 Once the optimal adjustment of the hinge assembly 1 has been obtained accordiag to the 
type and weight of the panel 2 to be articulated to the fiimiture element 3, the user 
should simply slighfly lift the panel 2 to automatically trigger the operation of the hinge 
assembly 1. 

As soon as the user lifts the panel 2, in fact, the balancing device 10 immediately carries 
JO out its thrusting action on the lifting lever 7 by means of the cap 87 urged by the springs 
81 , 82 towards the tang 92 integral with the leva: itself during the rolling of the roller 83 
on tiie cam surface 94 of the cam element 75 and continues its thrusting action dimng 
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the entire opening or closing movenaent of the panel 2. 

Dining lifting of the panel 2, moreover, the lifting lever 7 rotates about the pivoting axis 
Pl-Pl and receives from the balancing device 10 a thrusting action adapted to 
counterbalance the weight of the panel itself by means of a thrusting action which can 
be adjxisted by the user. 

Also in this case, by suitably adjusting the balancing device 10, the thrusting action 
exerted by the same can be capable of substantially completely counterbalancing the 
weight of the panel 2 so that the user only has to apply a light lifting action to move the 
panel 2 upwards. 

During such a movement, the panel 2 passes from a closing position of the ftimiture 
element 3 in which both the pivoting axis Pl-Pl of the lifting lever 7 and the balancing 
device 10 are positioned above the upper surface 4a of the furniture element 3 (see 
figure 7), to an opening position in which the panel 2 is at least partially lifted with 
respect to the hinge assembly 1 and to the furniture element 3 (see figure 8). 

In this preferred embodiment, the balancing device 10 and the lifting lever 7 are 
rotatably coimected during the entire opening and closing movement of the panel 2. 

Contextually, the hollow body 78 of the spring group 43 is slidably guided within the 
housing spac^ 23 defined within the liftmg lever 7 during such a movement which 
involves, among other things, the rolling of the roller 83 on the cam surface 94 (see figs. 
7 and 8). 

Also in this case it has been found that the articulation of the panel 2 to the furniture 
element 3 is guided in a very regular manner as required by the market. 

In a further preferred embodiment, illustrated in figures 10-12 and particularly useful in 
the case in which one has to articulate a panel 2 of large size and/or weight to the 
furniture element 3, the balancing device 10 can comprise, as an alternative or in 
addition to the spring group 43, a motor group 95 acting on the lifting lever 7 to at least 
partially counterbalance the weight of the panel 2 during rotation of the lever 7 about the 
pivoting axis Pl-Pl. 

In this preferred embodiment, the motor group 95 is preferably mounted on the upper 
wall 4 of the furniture element 3 and can be positioned without distinction on the right 
or ontiie left of the supporting base 6. 
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Preferably, the motor groxq) 95 is provided with a reduction unit 96 provided in turn 
with a drive shaft, conventional per se and not shown, having a rotation axis 
substantially coinciding with the pivoting axis Pl-Pl of the lifting lever 7. 

In the preferred embodiment illustrated in figures 10-12, the motor group 95 actuates, by 
5 means of the reduction unit 96, a disc 97 provided with a plurality of pegs, for example 
two pegs 98, 99, substantially parallel to each other and preferably positioned along a 
same diametral line of the disc 97. 

The pegs 98, 99 carry out in this case the function of connection means of the motor 
group 95 with the lifting lever 7, which is moved by the drive shaft of the motor group 
0 95 thanks to the engagement of the pegs 98, 99 in corresponding through-holes 1 00, 1 01 
foraied in the side wall 21 of the lifting lever 7 (see fig. 12). 

In this further embodiment, therefore, the at least partial counterbalancing action of the 
weight of the panel 2 carried out by the balancing device 10 can advantageously be 
totally or partially provided by the motor group 95 which can be coupled, if desired, 
.5 with a spring group 43, for example of the type illustrated in figures 1-6. 

In further preferred embodiments of the invention, illustrated in figures 13 and 14, the 
hinge assembly 1 of the mvention can further comprise fiiction means 102 for adjusting 
the value of the lifting torque exerted by the liflmg lever 7 to at least partially 
counterbalance the weigjit of the panel 2. 

:0 Preferably, the fiiction means 102 are suitably configured to adjust to a predetermined 
value, worked out at the design stage, the pivoting fiiction torque F of the liflmg lever 7 
pivoting about the pin 15 defining the pivoting axis Pl-Pl . 

In tibis way, it is advantageously possible to make the so-called "balancing" of the panel 
2 less critical and to ensure that the liftmg thrust provided by the lifting lever 7 is always 
\ 5 asxiose-asTKysstble to the force exerted by the weight of the panel 2. 

In other words, by indicating as F the pivoting fiiction torque of the lifting lever 7, as W 
the torque due to the weight of the panel and tending to move the panel towards the 
closing position and as T the torque exerted by the balancing device 10 and tending to 
move the panel 2 towards the opening position, the hinge assembly 1 must be able to 
J 0 satisfy the following relation 

|w-t| <f 
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In this specific preferred embodiment, therefore, the ftiction means 102 advantageously 
allows to regulate the value of the ftiction torque F making the 'Ijalancing" of the panel 
2 less critical with same values of other torques T and W. 

In tide preferred embodiment illustrated in figure 13, the friction means 102 are 
preferably constituted by a ring 103, made of a suitable friction material, such as for 
example bronze or a suitable plastics material. 

The ring 103 is coaxially mounted on the pm 15 and is placed, for example, between the 
side wall 21 of the lifting lever 7 and the side wall 12a of the supporting element 12. 

hi the preferred embodiment illustrated in figure 14, on the other hand, the ring 103 
made of a suitable friction material is coaxially mounted on the pin 15 and placed, for 
example, between the side wall 21 of the lifting lever 7 and the rib 70 extending in a 
cantilevered fashion from the supporting base 6. 

In both cases, the pin 15 is preferably at least partially threaded and is in screwing 
engagement in housing holes 13-24 or 72-24 also preferably threaded. 

Preferably, the pin 15 is provided with a head 15a having a groove or another type of 
notch or, alternatively, shaped in a suitable manner, for example like a hexagonal nut, 
for the engagement with a suitable tool, for example a screwdriver or an Allen wrench, 
for screwing or unscrewing the pin 15. 

In tins preferred embodiment, the friction torque F can therefore be adjusted by simply 
screwing or xmscrewing the partially threaded pin 15 so as to move the side wall 21 of 
the lifting lever 7 closer to the side wall 12a of the si5)porting element 12 or closer to 
the rib 70 extending from the supporting base 6 by the desired amoxmt, compressing the 
ring 103 to a lesser or greater extmt which will consequentiy develop a higher or lower 
friction. 

Clearly, the man skilled in the art can bring modifications and variants to the invention 
described above in order to satisfy specific and contingent application requirements, 
such modifications and variants in any case being covered by the scope of protection as 
defined by the subsequent claims. 

Thus, for example, the balancing device 10 can comprise as thrusting element means 
different from the spring group 43 provided that such means is capable of exerting an 
adequate thrusting action on the lifth^ lever 7. In the same way, the same sprii^ group 
43 can comprise suitable spring means different from those illxistrated merely as an 
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example, such as for example gas springs, or whatever other spring means as may 
suitably be selected by a man skilled in the art in order to satisfy specific appUcation 
requirements. 



